The title compound, C 26 H 32 N 2 O 4 (M)ÁC 2 H 4 O 2 , (I), is the product of the Petrenko-Kritchenko condensation of N-propylpiperidinone with 1,5-bis(2-formylphenoxy)-3-oxapentane and ammonium acetate. In M, the aza-14-crown-3-ether ring adopts a bowl conformation, with the configuration of the C-O-C-C -O-C-C-O-C polyether chain being t-g (À) -t-t-g (+) -t (t = trans, 180 ; g = gauche, AE60
). The dihedral angle between the planes of the benzene rings fused to the aza-14-crown-4-ether moiety is 62. 75 (5) . The central piperidinone ring has a boat conformation, whereas the terminal piperidinone ring adopts a chair conformation. The boat conformation of the central piperidinone ring is supported by the bifurcated intramolecular N-HÁ Á ÁO hydrogen bond. In the crystal, each solvent molecule is linked to molecule M via strong O-HÁ Á ÁN hydrogen bonding, forming hydrogen-bonded pairs of molecules, which further interact through weak C-HÁ Á ÁO hydrogen bonds, forming layers parallel to the ac plane.
Chemical context
The design, synthesis and applications of macrocyclic ligands for coordination and supramolecular chemistry have attracted very great attention from investigators over the last several decades (Hiraoka, 1978; Pedersen, 1988; Schwan & Warkentin, 1988; Gokel & Murillo, 1996; Bradshaw & Izatt, 1997) . Recently, we have developed effective methods of synthesis of azacrown ethers containing piperidine (Levov et al., 2006 Anh et al., 2008 Anh et al., , 2012a Hieu et al. (2012a Hieu et al. ( ,b, 2013 , perhydropyrimidine (Hieu et al., 2011) , perhydrotriazine (Khieu et al., 2011) and bispidine (Komarova et al., 2008; Sokol et al., 2011) subunits.
In attempts to apply this chemistry to obtain a macrocyclic ligand containing the N-propylsubstituted bispidine moiety, we studied the Petrenko-Kritchenko condensation of N-propylpiperidinone with 1,5-bis(2-formylphenoxy)-3-oxapentane and ammonium acetate. The reaction proceeded smoothly to give the expected azacrown system with a high yield of 73% (Fig. 1) .
The prepared compound was studied by X-ray diffraction analysis. It is a stable complex and crystallized as an acetic acid monosolvate, C 26 H 32 N 2 O 4 (M)ÁC 2 H 4 O 2 , (I) (Fig. 2) . This finding seems to show the possibility of forming the second piperidine ring by the direct participation of the ammonium ion without the loss of its counter-ionic nature.
Structural commentary
The molecule of M forms a robust hydrogen-bonded complex with an acetic acid molecule by a strong intermolecular O-HÁ Á ÁN hydrogen bond ( Fig. 2 and Table 1 ). The molecule of M comprises a fused pentacyclic system containing the aza-14-crown-3-ether macrocycle, two piperidinone and two benzene rings (Fig. 2) . The aza-14-crown-3-ether ring adopts a bowl conformation. The conformation of the C7-O8-C9-C10 -O11-C12-C13-O14-C15 polyether chain is t-g (À)
-t-t-g (+) -t (t = trans, 180 ; g = gauche, AE60 ). The dihedral angle between the planes of the benzene rings fused to the aza-14-crown-4-ether moiety is 62. 75 (5) . The central piperidinone ring has a boat conformation, whereas the terminal piperidinone ring adopts a chair conformation. Apparently, the conformation of the central piperidinone ring is determined by the bifurcated intramolecular N-HÁ Á ÁO hydrogen bond ( Fig. 2 The molecular structure of (I). Displacement ellipsoids are shown at the 50% probability level. H atoms are presented as small spheres of arbitrary radius. Dashed lines indicate the intramolecular N-HÁ Á ÁO and intermolecular O-HÁ Á ÁN hydrogen bonds. Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; Ày þ 1; Àz þ 1; (ii) Àx þ 2; Ày þ 1; Àz.
Figure 3
The centrosymmetric hydrogen-bonded dimer of (I). propyl substituent at the nitrogen atom N27 occupies the more favourable equatorial position. The molecule of M possesses four asymmetric centers at the C1, C21, C22 and C24 carbon atoms and can have potentially numerous diastereomers. The crystal of (I) is racemic and consists of enantiomeric pairs of M with the following relative configuration of the centers: rac-1R*, 21S*,22R*,24S*.
Supramolecular features
In the crystal, the hydrogen-bonded complex (I) forms centrosymmetric dimers by C-HÁ Á ÁO hydrogen bonds ( Fig. 3 and Table 1 ). The dimers interact through weak C-HÁ Á ÁO hydrogen bonds, forming layers parallel to ac plane ( Fig. 4 and Table 1 ).
Synthesis and crystallization
1,5-Bis(2-formyl-phenoxy)-3-oxapentane was synthesized according to the procedure described previously and purified by recrystallization in ethanol.
Ammonium acetate (3.0 g, 39 mmol) was added to a solution of 1,5-bis(2-formyl-phenoxy)-3-oxapentane (3.14 g, 10.0 mmol) and N-propylpiperidone (1.41 g, 10.0 mmol) in ethanol (30 mL) mixed with acetic acid (1 mL). The reaction mixture was stirred at 293 K for 3 d (monitoring by TLC until disappearance of the starting heterocyclic ketone spot). At the end of the reaction, the formed precipitate was filtered off, washed with ethanol and recrystallized from ethanol to give 3.60 g of colourless block-like crystals of (I) (yield 73%; m.p. = 490-492 K).
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Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 2 . The hydrogen atoms of the amino and hydroxy groups were localized in the difference-Fourier maps and included in the refinement with fixed positional (using a riding model) and isotropic displacement parameters [U iso (H) = 1.2U eq (N) and 1.5U eq (O)]. The other hydrogen atoms were placed in calculated positions with C-H = 0.95-1.00 Å and refined in the riding model with fixed isotropic displacement parameters [U iso (H) = 1.5U eq (C) for the methyl group and 1.2U eq (C) for the other groups].
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Khrustalev Computing details
Data collection: APEX2 (Bruker, 2005 ); cell refinement: SAINT (Bruker, 2001 ); data reduction: SAINT (Bruker, 2001 );
program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) . Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

